A growing body of evidence suggests that breast cancer recurrence risk is linked to lifestyle behaviors. This study examined correlations between breast cancer recurrence, risk reduction beliefs, and related behaviors among African American breast cancer survivors (AA BCSs). Study participants included 191 AA BCSs, mean age = 56.3 years, who completed a lifestyle assessment tool. Most respondents believed that being overweight (52.7%), lack of physical activity (48.7%), and a high fat diet (63.2%) are associated with breast cancer recurrence. Over 65% considered themselves overweight; one third (33.5%) agreed that losing weight could prevent recurrence, 33.0% disagreed, while the remaining 33.5% did not know; and nearly half (47.9%) believed that recurrence could be prevented by increasing physical activity. Almost 90% survivors with BMI < 25 Kg/M 2 reported no recurrence compared to 75.7% with BMI ě 25 Kg/M 2 (p = 0.06); nearly all of the women (99.2%) answered "yes" to seeking professional help to lose weight, 79.7% of which were recurrence-free (p = 0.05). These results provide information about AA BCSs' beliefs and behaviors protective against breast cancer recurrence. Additional research is warranted to determine the effectiveness of educational interventions for AA BCSs that promote consumption of a healthy diet and engaging in regular physical activity.
Introduction
With advances in screening and treatment, the number of women surviving breast cancer (BC) has continued to grow [1, 2] . In the US, there are an estimated 2.8 million breast cancer survivors, accounting for 41% of all female cancer survivors [3] . Despite this increase in survival, women diagnosed with BC, and treated with surgery plus adjuvant therapy have a recurrence risk of 5%-13% [4, 5] . Tumor size and axillary lymph node metastasis are the most relevant risk factors for tumor relapse [6, 7] . The primary means for reducing recurrence is medical intervention (e.g., chemotherapy, radiation, and endocrine treatment) [8, 9] . However, a growing body of evidence suggests that risk of BC recurrence is linked to lifestyle behaviors, (e.g., excessive body weight, weight gain, physical inactivity, inadequate dietary intake, and excessive alcohol use) [10] [11] [12] [13] [14] [15] . The American Cancer Society [16] and the American
Methods
The research protocol, Assessing lifestyle modification needs and experiences of AA BCSs, has been described elsewhere [38] . Briefly, the two-year needs assessment (2013-2015) included a literature review to determine lifestyle modification strategies; a secondary analysis of the 2009-2010 National Health Interview Survey (NHIS) Cancer Control Supplement to examine health-related quality of life (HR-QoL); a lifestyle assessment tool relating weight and BC history, physical activity, and dietary intake; and focus group discussions to determine salient features for inclusion in a lifestyle intervention.
Participants
Participants were members of a BC support group, Survivors Involving Supporters to Take Action in Advancing Health (SISTAAH) Talk, in Miami, Florida. Founded in 1995, SISTAAH Talk was initiated at the University of Miami Sylvester Comprehensive Cancer Center as the area's first support group for AA BCSs.
Procedure
The Institutional Review Board of Morehouse School of Medicine approved the study. Between January 2013 and December 2014, researchers recruited 300 eligible BC survivors through mailed letters (outlining specific aims of the study) or face-to-face encounters (during monthly support group meetings). To enhance recruitment, the SISTAAH Talk facilitator contacted potential participants to encourage involvement. Following consent, participants (n = 240) who were English-speaking/reading and at least one-year post-treatment, completed the assessment tool through various modes (e.g., self-administered on-line or mailed version or facilitator-administered in-person or by telephone interview).
The response rate was 80% of the total support group membership, diagnosed between one and 25 years.
Measures
In addition to capturing socio-demographic variables and BC history, the assessment tool also included scales related to dietary intake, physical activity, weight history, and knowledge about beliefs regarding cancer risks. The present report focuses on socio-demographic factors, BC history, beliefs, and behaviors.
Socio-demographic variables and breast cancer recurrence. Demographics assessed included: age (18-34; 35-54; and 55 years of age and older); education (high school or less, college, or graduate); income ($0-$24,000, $25,000-$49,999, or ě$50,000); marital status (single, married, widowed/divorced); and insurance coverage (none, Medicare, Medicaid, health insurance/HMO). BC diagnosis and treatment history was captured as year of diagnosis, stage at diagnosis, hormone receptor status, type of treatment received, and history of recurrence.
Breast cancer recurrence risk reduction beliefs. Participants' beliefs related to lifestyle (weight, physical activity, and dietary intake) were assessed by determining the extent to which survivors believed that they were overweight, if being overweight influences recurrence risk, and if losing weight prevented a recurrence. For beliefs related to physical activity, participants responded to two questions: (1) "is a lack of exercise associated with recurrence?" and (2) "does increasing physical activity prevent a recurrence?" To determine potential associations between dietary intake and BC recurrence, participants responded to a question related to a high fat diet and recurrence.
Behaviors related to reduction in risk of breast cancer recurrence. Participant behaviors, specifically, physical activity, dietary intake and weight history, were captured through validated scales. The Behavioral Risk Factor Surveillance System (BRFSS) is a cross-sectional health-related telephone survey that collects data on risk behaviors throughout the US [39] . The 2011 BRFSS includes a standard set of questions on current health behaviors. Physical activity is captured for the past 30 days through eight questions about exercise, recreation and physical activity other than regular job duties. Participants were asked 25 questions capturing the different types of foods and beverages consumed in the past 30 days, including meals and snacks consumed at home, at work or school, in restaurants and anyplace else. Weight history was determined based on responses to the National Health and Nutrition Examination Survey (NHANES) [40] , a national questionnaire assessing the health and nutritional status of adults and children in the US. The 2009-2010 NHANES weight history scale includes 20-items related to body weight, including self-perception of weight, self-reported weight over the participant's lifetime, attempted weight loss during the past 12 months, and methods used to try to lose weight and to keep from gaining weight. BC risk reduction behaviors examined included diet-related cancer risk variables (red meat, processed meat, fruits and vegetables, whole grains, sweets, sugar, candy, and junk foods); physical activity (exercise, including strength training); and weight (calculated BMI, attempts at weight loss and prevention of weight gain).
Statistical Analyses
Descriptive statistics were generated to characterize socio-demographic variables, beliefs, and behaviors of BC survivors related to BC recurrence risk, using frequencies and proportions for all categorical data, and to identify relationships between risk reduction beliefs and behaviors and BC recurrence among AA BCSs. Multivariate logistic regression analyses were conducted to simultaneously assess the association of risk reduction beliefs and behavior performance with BC recurrence. Models were conducted for risk reduction beliefs and behavior performance of weight, physical activity and dietary intake, separately. All models were adjusted for age, income, education, marital status, and stage at diagnosis. Odds ratios and related 95% confidence intervals were derived from multivariate analyses. The significance level was set at 0.05, and all tests were two-sided. All statistical analyses were accomplished with SAS version 9.2 (SAS Institute, Cary, NC, USA).
Results

Study Sample
Of the 240 BC survivors who completed the lifestyle assessment tool, 49 were excluded for failure to complete the weight and height questions; the overall response rate was 80%. A total of 191 AA BCSs with mean age of 56.3 years (standard deviation = 11.4 years and range = 18-55+ years) completed the assessment tool (Table 1) . Although 49 of the 240 survivors did not complete BMI information, we did not find any statistically significant differences with respondents who did not have missing information on BMI. Most were ě55 years old (59.9%) and college educated (62.8%), 39.6% were widowed/divorced, and 36.4% earned an annual income between $25,000 and $49,999. Over 68% presented with stage I or II BC at diagnosis, 88.3% had surgical treatment, 66.0% had radiotherapy and 58.5% had chemotherapy. More than 62% reported BMI values ě25 Kg/M 2 . There were 149 (79.7%) recurrence-free BCSs and 38 (20.3%) reporting recurrence. The stage at diagnosis was significantly linked to BC recurrence (p < 0.0001) followed by BMI (p = 0.08). Some variables reflect an n < 191 due to missing data for those variables. * p-value < 0.05 is significant.
Beliefs Regarding Risk Reduction for BC Recurrence
For beliefs regarding risk reduction for BC recurrence, participants responded to questions concerning weight, physical activity, and dietary intake ( Table 2 ). Over 65% of survivors considered themselves overweight, and many believed that being overweight (52.7%), lack of physical activity (48.7%), and a high-fat diet (63.2%) are associated with BC recurrence. Almost half of the women (47.9%) believed that recurrence could be prevented by increasing physical activity. One third (33.5%) agreed that losing weight could prevent BC recurrence; 33.0% disagreed; and 33.5% did not know. The belief about the association between being overweight and BC recurrence correlated significantly with the recurrence status of the survivors (p = 0.04). More than 80% of survivors who believed that being overweight was associated with BC recurrence were recurrence-free, compared to 68.4% who did not believe this. The correlation was significant between the belief that a high fat diet is associated with BC recurrence and recurrence status (p = 0.04); 79.5% of women who answered "yes" were recurrence-free, compared to 63.0% who answered "no". Although differences were not statistically significant in either case, survivors who also remained recurrence-free included those with normal body weight (83.3% vs. 75.8% overweight (p = 0.29)); those who responded "yes" to the question that lack of exercise is associated with BC recurrence (82.4% vs. 69.8% responders who said "no" (p = 0.18)); and those who responded "yes" to the question that increasing physical activity will prevent BC recurrence (84.3% vs. 78.0% responders who said "no" (p = 0.18)).
Behaviors Related to Reduction in Risk of BC Recurrence
BMI values and seeking professional help to lose weight were associated (not significantly) with BC recurrence (Table 3) . Almost 90% of survivors with BMI values < 25 Kg/M 2 reported no recurrence (compared to 75.7% with BMI values ě 25 Kg/M 2 (p = 0.06)). Nearly all of the women (99.2%) answered "yes" to seeking professional help to lose weight, 79.7% of these were recurrence-free (p = 0.05); survivors who reported 'no' to eating red meat and processed meat were all recurrence free (p = 0.11; p = 0.20 respectively). Other behaviors in the three lifestyle categories were also not significantly correlated to BC recurrence, and all of the survivors surveyed reported 'yes' to eating fruits or vegetables, salad, and whole grains. Some variables reflect an n < 191 due to missing data for those variables. * p-value < 0.05 is significant.
The results from the models of the multivariate logistic regression analyses are compared in Table 4 . The odds ratio (OR) for BC recurrence among survivors who answered "yes" (compared to those who answered "no") to the question "Is being overweight associated with BC recurrence?" was 0.90 (95% CI = 0.51, 1.59), and 2.01 (95% CI = 0.84, 4.82) for survivors with BMI values ě 25 Kg/M 2 (compared to those with BMI values < 25 Kg/M 2 ). Though neither of the odds ratios is statistically significant, those who acknowledged that being overweight is associated with BC recurrence were themselves less likely to have BC recurrence. Responders who believed that lack of physical activity/exercise is associated with BC recurrence were less likely to have recurrence than those who did not believe (OR = 0.76 (95% CI = 0.56, 1.03)); and those who participated in any physical activities/exercises in the past month were less likely to have a recurrence (OR = 0.88 (95% CI = 0.39, 2.02)). Those who believed that a high-fat diet is associated with BC recurrence were less likely to report a recurrence (OR = 0.82 (95% CI = 0.51, 1.32)). The OR and p-value could not be calculated for survivors who responded to the question "Did you eat red meat (beef, pork, ham or sausage) in the past month?" because those who did not eat red meat all reported being recurrence-free. 
Discussion
Concerning the beliefs and behaviors of AA BCS, the current study provides information regarding lifestyle factors that are likely to protect against BC recurrence. Physical activity and eating a healthy diet that includes plenty of fruits and vegetables, whole grains, and little or no red meat (or other sources of saturated fat) have been shown to protect against several chronic diseases [16, 17] . Although many of the women in the current study were aware that physical activity and a proper diet are likely to protect against BC recurrence, the findings underscore the need for educational interventions to improve AA BCS knowledge and practices associated with reduced risk of BC and other chronic illnesses. For example, 66.3% of the women considered themselves to be overweight, but over half (52.1%) did not believe that, by increasing physical activity, BC recurrence could be prevented. Only one third (33.5%) believed that weight loss could prevent BC recurrence and another third (33.5%) did not know if this is true. In a similar study by O'Neill S.C. et al. [37] , where 80% of the responders were white women, and 14% black, about 62% of women reported that they did not have a healthy body weight despite their awareness that maintaining a healthy weight could reduce risk. About one-third of women reported that they did not engage in the recommended behaviors for physical activity (37%) or fruit and vegetable consumption (36%), despite their awareness that these behaviors potentially reduce risk. Additionally, the same study revealed that adherence to healthy behavior recommendations was higher for women who were white, college-educated, and had higher incomes. Burris, J.L. et al. [31] revealed that behaviors most commonly endorsed by BC survivors as being effective at reducing BC recurrence risk were those for which empirical evidence supports a linkage (e.g., exercising, maintaining a healthy weight, and diet); and behavior performance was positively correlated with beliefs for most of the itemized behaviors, with the lone exception being "avoid eating meat of any kind". The study by Weiner, J.G. et. al. [36] showed that a small proportion of survivors had a positive correlation between self-reported dietary and exercise behaviors and their perceived benefits of eating fruits and vegetables and exercising; and also that stage at diagnosis was a determinant of BC risk reduction belief and behavior performance. The majority of survivors with early stage diagnosis did not agree that eating at least five servings of fruits and vegetables per day would reduce their risk of breast cancer recurrence.
In the Women's Healthy Eating and Living (WhEL) Study [41, 42] , 45% of AA BCS (n = 118, median age = 49 years) were obese, which is somewhat higher than the 30% prevalence of obesity observed in the current study. In a Sisters Network, Inc. Study of African American breast cancer survivors (n = 470, mean age = 54 years), 47% of the participants were obese [43] . These differences in the prevalence of obesity across studies may reflect differences in physical activity, diet, or environmental influences such as proximity to areas for recreational activity. The present results support the value of including health education on diet, physical activity, and maintaining proper weight in best practices developed for community organizations that provide support for BC survivors [44] . While BC patients may receive health education from their providers or as part of cancer survivorship care plans, the findings of the current study suggest that many AA BCS are not receiving this important information from their oncologists or primary care providers. It is important to note that BC survivors are heterogeneous with respect to their survivorship care needs. Some survivors may be unable to participate in some forms of exercise (e.g., jogging or bicycling) due to physical limitations, chronic pain, or co-morbid conditions. BC survivors often want to know what they can do to reduce their chances of having a recurrence or worsening of their illness and how to improve their overall physical and psychological health. Eating a healthy diet and regularly exercising can empower BC survivors to gain some control over their health and to improve their quality of life. Lifestyle interventions that promote physical activity and improved diet among overweight and obese cancer survivors provide benefits in physical functioning, body weight, and quality-of-life [45] . Among survivors, a healthy diet is associated with reduced cancer-related fatigue and a reduced risk of non-BC mortality [46] .
With respect to limitations, the current study is cross-sectional and based upon self-reported information. Nevertheless, questions on physical activity and diet were in the assessment tool that have previously been used in national surveys conducted for the general US population. Due to differences in culture or language, the generalizability of the findings to other groups of women (e.g., Haitian American or Brazilian-American BCSs) is uncertain.
Conclusions
Many AA BCSs are overweight or obese, and do not engage in recurrence risk reduction behaviors. Additional research is warranted to examine the effects of life-style interventions among AA BCSs who, in general, have a poorer survival than their white counterparts. For AA BCS, rigorously-designed, longitudinal studies are needed to determine the effectiveness of innovative educational interventions that promote consumption of a healthy diet and regular physical activity [47] . Such health promotion interventions should be culturally-appropriate and tailored to meet the needs of AA survivors. Ideally, researchers should work collaboratively with survivors and family members to ensure that interventions that are developed and tested are relevant and practical [44] .
